We evaluated the Abbott Vision" system, to assess its suitability for use in the physician's office setting. We compared results from Vision for all the available analytes (alkaline phosphatase, urea nitrogen, cholesterol, creatinine, glucose, uric acid, and triglycerides) with results from the Kodak Ektachem 400 and 700. For all analytes, standard curve linearity, assessed with various dilutions of an analytesupplemented serum pool, was within the ranges claimed by the manufacturer. Within-run precision (CV) for assays of these analytes ranged from 0.9% to 4.7%, run-to-run precision from 1.1% to 7.3%. Comparisons with other methods were generally very good except for a bias in results for blood urea nitrogen and alkaline phosphatase. Hemolysis (hemoglobin at 2.0 and 3.0 gIL) interferes with results for cholesterol, glucose, triglycerides, and uric acid in serum and whole blood. Bilirubin at 82 mg/L interferes with results for creatinine and triglycerides; at 120 mg/L it interferes with cholesterol, glucose, and uric acid results; and at 170 mgIL it interferes with alkaline phosphatase results. Triglycerides up to 5000 mg/L do not interfere with any of the tests. Calibration of the analyzer was stable for one month. We also compared the performance of a skilled operator with that of an unskilled operator and a physician.
Laboratory testing in physicians' offices is increasing to an estimated 25% of all laboratory diagnostic tests in the United States (1). Because most physicians' office laboratories are exempt from regulation, and much of the testing there is performed by persons with no formal laboratory training (2) , concern about the quality of tests led us to evaluate the performance of physicians' office analyzers and to test them in the hands of a physician, a skilled technologist, and an unskilled operator. Previously we evaluated the Kodak DT6O (3).
Materials and Methods

Materials
Instruments.
We used the Visiontm, a desk-top semiautomated chemistry analyzer for use with whole blood or serum (Abbott Laboratories, North Chicago, IL 60064) and the Kodak Ektachem 400 and 700 multilayer-fllm analyzers (Eastman Kodak Co., Rochester, NY 14650).
Reagents and procedure. The Vision analyzer utilizes a bar-coded individual test pack, containing a specific wet reagent and a series of channels and compartments.
A lithium heparinized capillary tube containing whole blood, collected from a patient by finger or heel stick, is introduced directly into the desired test-pack slot, or 50 1zL of serum or plasma is pipetted into the test-pack's specimen well. 
Analytical Performance
Precision. To determine within-run precision we used aliquots from serum pools with normal and abnormal concentrations of all the above-mentioned analytes, assaying two concentrations of each analyte 20 times during the same run. To assess run-to-run precision, we assayed the low and the high Vision Chem Control in 20 runs during 36 days without recalibration during this time. Linearity. We diluted the prepared concentrated standards and controls with a 40 gIL bovine albumin solution to obtain a wide concentration range for all analytes, below and above the stated dynamic range of the instrument.
We assayed all prepared dilutions to check instrument linearity.
Stability. We studied instrument stability by assaying all the analytes intermittently for one month without recalibrating the instrument.
Interference Studies
Hemoglobin. We evaluated the effect of hemolysis (at final concentrations of hemoglobin of 1.0 to 7.0 g/L) on all assays. Hemolysates, prepared by lysing washed erythrocytes from freshly collected whole blood with an equal volume of deionized water, were added in different quantities to a serum pool of known concentration for all analytes. Samples were classified as "no visible hemolysis," "moderate," or "gross hemolysis." To study the effect of hemolysis on whole-blood analyses, we separated a freshly collected specimen of whole blood into two test tubes. After hemolysis of a portion of one aliquot, we returned the portion to the test tube from which it was obtained and performed all assays in parallel with the nonhemolyzed and the hemolyzed aliquots of whole blood. We determined the hemoglobin concentrations of all samples with a Model S880 Coulter Counter#{174} (Coulter Electronics, Inc., Hialeah, FL 33010).
Biliru bin. We assessed the effect of bilirubin 
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The Abbott Vision performed extremely well in terms of precision, whether the operator was skilled or unskilled, and its results were comparable with those of the large mainframe Kodak analyzers currently in use in our general clinical chemistry laboratory.
The lack of requirement for precise pipetting in the operation of this instrument makes it particularly attractive to the unskilled operator. Another advantage is that analyses can be performed with whole-blood samples, without the need for a centrifuge, which is appealing for satellite laboratories or the physician's office. The volume of whole blood required for analysis, 50 to 100 pL, is not as desirable for use in a neonatal unit; some other analyzers require only 10 L of serum (i.e., We thank Abbott Co. for providing the Vision instrument and the necessary reagent packs for these studies, Ms. Margaret Markham DC 20234), was added in various increments to aliquots of a pooled serum sample having known concentrations for all analytes to be assayed.
Run
Lipemia. Six aliquots of pooled serum with known concentrations for all studied analytes were supplemented with various amounts of 10% Intralipid#{174} (Cutter Laboratories, Berkeley, CA 94710) to mimic the turbidity observed in lipemic specimens with triglyceride concentrations ranging from 1000 to 8000 mg/L.
Comparison Studies
Results for all analytes were compared with those obtained with the Ektachem 400 and 700.
We also compared the within-run precision for glucose, blood urea nitrogen, and cholesterol as determined by a skilled operator (a licensed technologist with more than 20 years of experience), an unskilled operator (a high-school graduate who had never worked in a laboratory), and a physician who had had no laboratory training since medical school, 10 years earlier.
Results
Analytical Performance
Linearity and precision. The dynamic ranges obtained for all analytes with the Vision analyzer were very close to manufacturer's claims. Within-run CVs ranged from 0.9 to 4.7%; run-to-run CVs from 1.1 to 7.3% (Table 1) .
Stability. Calibration values were essentially unchanged for longer than a month.
Interference Studies
Because the Vision instrument merely prints out "interfering substances" when an interferent obscures the test result, we could not quantify the amount of interferent exactly, but simply report our findings.
Hemoglobin at 2.0 gIL and 3.0 gIL interfered with values for cholesterol, glucose, triglycerides, and uric acid analyses in both serum and whole-blood.
Bilirubin at 82 mgIL interfered with creatinine and triglyceride readings; at 120 mg/L with cholesterol, glucose, 
Comparison Studies
All comparison studies were done with fresh, clear samples of serum from patients, assayed simultaneously by both methods ( Table 2 ). The correlation with the Ektachem 400 and 700 analyzers were good except for a bias in alkaline phosphatase and urea nitrogen determinations; the latter probably results from differences in how the two systems are calibrated and slight differences in buffer composition and pH for the reactions. for her willingness to help us with the assessment of an unskilled operator, and Dr. L. Goldstein for her technical assistance.
